The findings in two elliptocytic families are recorded and compared. It is the first report of the anomaly in the Maltese population.
The phenomenon of elliptocytosis was first observed by Dresbach in 1904, and since then several reports of its occurrence in various races have been published. The anomaly is transmitted as a Mendelian dominant (Cheney, 1932; Strauss and Daland, 1937) linked with the Rh genes but is unrelated to sex (Goodall, Hendry, Lawler, and Stephen, 1953, 1954; Lawler and Sandler, 1954; Marshall, Bird, Bailey, and Beckner, 1954; Morton, 1956;  Clarke, Donohoe, Finn, McConnell, Sheppard, and Nicol, 1960) . The factors which induce the erythrocytes to assume an oval form at the late reticulocyte stage in this condition are unknown. Wyandt, Bancroft, and Winship (1941) reviewed 246 cases reported in the literature and recorded their observations in 86 cases. They supported the general view that hereditary elliptocytosis represents a harmless abnormality unassociated with any significant disturbances. This view has been modified since Penfold and Lipscomb (1943) estimated from the number of cases in the literature that at least 12% of individuals bearing the anomaly manifest signs of increased destruction of red cells. Red cell survival studies published since show that the elliptocytes of patients with haemolytic anaemia have a shortened life span both when transfused into normal recipients (Lipton, 1955) and also when reinjected into the patient (Josephs and Avery, 1955; Blackburn, Jordan, Lytle, Swan, and Tudhope, 1958; Dacie, 1960) .
The clinical and laboratory findings in two unrelated Maltese families are reported in this paper.
Received for publication 8 November 1960. Two members of one of the families are believed to represent the homozygous state.
FAMILY S
The pedigree of family S is shown in Fig. 1 , and the laboratory findings of the members examined in Table I. CASE iv.10 A baby boy was well till the age of 4 months when he was admitted to hospital for gastroenteritis and was then given a blood transfusion. At the age of 17 months he was again referred to the hospital for pallor and splenomegaly. The blood findings at the time (20 June 1956 ) are included in Table I . There were no Leishman-Donovan bodies in the splenic pulp and the long bones were normal radiologically. The anaemia was not improved with iron and vitamin supplements. On 17 April 1957 he was admitted to hospital for further investigation because of slight icterus and persisting anaemia and splenomegaly.
Laboratory findings The haemogram on 22 April 1957 and other data determined subsequently are shown in Table I .
The blood smear (Fig. 2) showed that 70% of the red cells were elliptocytes and 24% microspherocytes; some of the elliptocytes were large and others very small, while rod-shaped, tailed, and bizarre forms were common, and schistocytes were also present. Target cells were not found at any time. Diffuse basophilia and normoblasts were absent. Sickle cells were absent in sodium metabisulphite preparations; no abnormal haemoglobin was detected by paper electrophoresis. The direct Coombs test was negative, and no abnormal antibodies were detected in the serum. The bone marrow showed pronounced erythroid hyperplasia (M.E.R.: 0.94/1.; L.E.R.: 0-73/1.). The saline osmotic fragility on 22 April was increased: initial lysis was at 0-72% NaCl (normal control at 0-44%Y.) and was 12-2 12-3 13-1 13-0 11-3 11-3 11-7 12-9 12-4 12-1 9-8 50 7-1 90 8-3 9-2 11-1 2 90 5-0 9-7 4-7 8-1 90 87 4-4 9-0 4-4 8-6 7-3 4-1 9.3 4-4 9-9 4-6 4-6 2-0 19 hr. 13-9 5-6 11 days 12-6 5-1 40 3-7 4-3 5-0 3. complete at 0-36 % NaCl (normal control at 0 30 %). The plasma bilirubin level was 1-2 mg. per 100 ml. and excess urobilin was present in the urine. Turbidity tests of liver function and the serum electrophoretic pattern were normal. Course Oral iron was given but soon had to be suspended because the child started to vomit after each dose. The child's condition improved slightly, and he was followed up as an out-patient. In April 1958 he was treated for otitis media, and there was no remarkable change in his condition then.
In an attempt to improve the anaemia, two courses of intramuscular iron (Imferon) were administered at an interval of 16 months without benefit. He was re-investigated in April 1959 and no significant changes found.
In May 1959, he was taken ill with fever (T. 101°F.), increased pallor and polylymphadenitis, and was readmitted to hospital nine days after the onset. The physical findings on admission were: temperature 100°F.; pulse rate 144 per minute; respiration 40 per minute; scanty rales at both lung bases; spleen palpable 4 cm. below costal arch; enlarged soft mobile lymph nodes in neck, axillae, and groins.
The relevant haematological findings at this time are listed in Table I . Blood culture, serum agglutination against Salm. typhi and Br. melitensis, Paul Bunnell test, and Sabin's dye and toxoplasma fixation tests were all negative. He was transfused with 150 ml. group 0 Rhpositive blood, and given penicillin 500,000 units daily. The temperature resolved by lysis, and the child was afebrile after 10 days' treatment. The changes in the haemoglobin, reticulocyte, and leucocyte counts recorded during this period are shown in Fig. 3 . Family study Both parents are of Maltese stock and are first cousins. They and all their progeny have been investigated. There is no history of abortions or stillbirths.
Both parents have elliptical erythrocytes in blood films, and are mildly anaemic. Almost all the erythrocytes of the father (Fig. 4) are elliptocytic or ovalocytic. The number of elliptocytes in the mother (Fig. 5) is much smaller. Only two of the slblings (IV.2, IV.6) do not show evidence of elliptocytosis; the remaining siblings have an elliptocyte count ranging between 30 and 100%. Evidence of increased red cell destruction was found in some of the members. The direct Coombs test was negative in both parents and siblings, while no Rhesus antibodies were detected in the mother's serum. No abnormal haemoglobin was detected by paper electrophoresis but six of the members have a significant increase in Hfb F levels.
The family history of both parents was unrevealing.
FAMILY K
The pedigree of family K is shown in Fig. 6 . In Table II are recorded the haematological findings of the members investigated.
CASE v.13 A boy, the third in the family, was healthy until the age of 5 years when he suffered from bronchitis which responded to terramycin, and a few weeks later he FIG. 5. Photomicrograph of a peripheral bloodfilm made from the mother of Case IV.10 offamily S (x 900).
developed measles. This in turn was followed by a period of low-grade pyrexia, and pallor was noticed for the first time. He was referred to the out-patient department for investigation and on examination no physical signs, apart from pallor, were detected. Routine blood examination showed elliptocytes. Laboratory findings The haemogram is recorded in Table II . The blood smear (Fig. 7) showed definite elliptocytes and ovalocytes, and only rare microspherocytes. There was marked anisocytosis, but bizarrely shaped erythrocytes were scanty. There were no target cells. Basophilic stippling was present but no normoblasts.
The direct Coombs test was negative. No abnormal Hb was detected by electrophoresis, and the Hb F level was well within normal. The bone marrow was not examined.
Course The child was followed up for a period during which there was no significant alteration in the haematological findings, except for the presence of spherocytes and poikilocytes in blood films, which were not a feature in previous films. The liver was palpable 3 cm. below the costal arch at this time. He has been in apparent good health since.
Family study The peripheral blood film (Fig. 8 ) of the mother (IV.8) and that of another of her children (V.12) show elliptocytosis, but that of the father (IV.18) shows only round cells (Fig. 9) . Only the propositus is anaemic; both affected siblings show a mild reticulocytosis.
In all, 22 members of family K have been investigated. The other branch of the family (V.1 to 10) are the children of unrelated parents. There are two abortions in this family, and a twin pregnancy terminated prematurely, both infants dying in the third month, following a respiratory infection. The blood of three of the seven siblings examined shows definite elliptocytosis, and that of a fourth shows a preponderance of round cells with an appreciable number of oval rather than elliptical forms. Anaemia was present in two of the three affected siblings. The reticulocyte count was raised in one of the affected siblings who is also suffering from rheumatic endocarditis, and in his brother who has oval but no elliptical cells.
Three of the members in sibship IV.1 to 11 showed the anomaly but none were anaemic. The maternal grandmother and a paternal aunt of the propositus were normal. DISCUSSION 
CRITERIA FOR DIAGNOSIS Several criteria have been
proposed for the diagnosis of elliptocytosis (Gunther, 1928; Hedenstedt, 1947; Florman and Wintrobe, 1938; Lambrecht, 1938) (Lipton, 1955) in the literature of such an occurrence, and possibly a second was one of the cases reported by Lendvai (1949) . Wyandt et al. (1941) encountered the anomaly in both parents in one instance, but there was no consanguinity. The only living grandparent (11.4) has refused to be examined. Of the 11 children in this sibship, only two have round cells, and one of them (IV.2) does show a few elliptocytes.
The parents in family K too are related but it is only the mother who shows the anomaly. The father and one of his sisters have only round cells. Two of the five siblings show the anomaly; the elliptocyte count of the propositus (V.13) is 100%, that of the other sibling (V.12) is 23 %. Yet another brother has 10% elliptocytes and may well represent the 'occult' trait. In sibship V.1 to 10, three members have 78 to 85% elliptocytes. Three of the seven antecedents examined in sibship IV.1 to 11 have an elliptocyte count ranging between 24 and 57%.
We could not produce any evidence for linkage of the gene for elliptocytosis with any of the Rh genes, both parents in both families being homozygous for the latter genes. Our observations agree with previous reports on the absence of sex linkage, and we were also unable to detect associated skeletal abnormalities (Gunther, 1928; Gallais, Collomb, and Miletto, 1956; Barnett and Brown, 1957) , chronic leg ulceration (Evans, 1943) , or a reduction in the elliptocyte count in succeeding generations (McCarty, 1934) .
HAEMATOLOGICAL STUDIES In family S, IV.9 and IV.10 are suffering from overt haemolytic anaemia, while other members (111.5, 111.10, IV.3, IV.4, and IV.5) have a mild degree of anaemia and macrocytosis (Dacie, Mollison, Richardson, Selwyn, and Shapiro, 1953; McBryde, Hewlett, and Weisman, 1956 ). The slightly raised reticulocyte counts and serum bilirubin levels are evidence of a compensated haemolytic process (Holst-Larsen, 1947) .
Only one member (V.2) out of the 22 examined in family K is anaemic, but the anaemia may be due to the rheumatic endocarditis rather than to the elliptocytosis. Slightly raised reticulocyte counts were, however, found in the majority of the elliptocyte members but the serum bilirubin levels in the same subjects were normal (Wyandt et al., 1941; Kirkegaard and Larsen, 1942; Holst-Larsen, 1947.) The blood of unaffected members, with one exception, have a somewhat raised Hb value, together with a mild macrocytosis in blood films. Similar observations have been previously recorded by Stephens and Tatelbaum (1935) , Wyandt et al. (1941), and by Blackburn et al. (1958) .
The lower Hb values in our series were invariably associated with elliptocytosis and normal haematocrit indices, except in the two subjects with manifest haemolytic anaemia.
Spherocytic microcytes and micro-elliptocytes (Fig. 2) were found in significant numbers in only one instance. This finding has been reported both before (Lipton, 1955) and after splenectomy (Wilson and Long, 1953) . Splitting of erythrocytes of an infant has been observed under the microscope (Lipton, 1955) , and microspherocytes in elliptocytic haemolytic anaemia may originate by this process.
We have, in agreement with previous observers, noted that the change in contour occurs at the late reticulocyte stage. It has been our experience, however, that the elliptocyte count is appreciably lower in brilliant cresyl blue preparations than it is in Romanowsky-stained films. Strauss and Daland (1937) noted that the saline osmotic fragility was normal in the absence of anaemia. Our findings lend support to this view though a marked increase in fragility was observed in one of the proposita (IV.10, family S).
Sicklaemia and hereditary elliptocytosis may coexist (Evans, 1943; Fadem, 1949; Charles and Suitters, 1959; Clarke et al., 1960) . The test for sickling was negative in 23 of the members in our series. We have also failed to detect any abnormal Hb by paper electrophoresis.
Normal Hb F levels are reported to be a feature of elliptocytosis by Motulsky, Singer, Crosby, and Smith (1954) , Wilson and Long (1953), Lipton (1955) , Plissier, Mechali, Delons, and Fulerand (1957) but Singer, Chernoff, and Singer (1951) , and White and Beaven (1954) We have been able to study concomittantly two members in family S (IV.9 and IV.10) during such an episode. Both presented clinically and haematologically the same features. Reticulocytes were absent in the peripheral blood, while immature granulocytes, including myeloblasts, were present. As the reticulocyte count steadily rose, the immature granulocytes disappeared. In one instance (IV. 10), the child was transfused but his brother (IV.9) recovered spontaneously.
CLINICAL VARIATION IN ELLIPTOCYTIC FAMILIES The
findings in the two families presented suggest the following grouping: (a) Normal, only round erythrocytes present; (b) occult trait, erythrocytes mainly round and elliptocytes less than 20%; (c) elliptocytosis, elliptocytes over 20%, no haemolysis; (d) elliptocytic haemolytic anaemia (compensated), elliptocytes over 20%, anaemia not present, minor degrees of haemolysis; (e) elliptocytic haemolytic anaemia (uncompensated), elliptocytes over 20%, continuous anaemia, anaemic crises. The distribution in the two families is shown in Table III .
Admittedly the classification of any one member is not as obvious and easy as may be inferred. The distinction between the normal and the occult trait is somewhat arbitrary, and can only be deduced by comparing the findings with the overall picture within the family. The compensated forms of elliptocytic haemolytic anaemia present some features suggesting the uncompensated forms, and minor degrees of anaemia may be due to other secondary causes. We have thus adopted a somewhat conservative approach in our grouping. It can be readily seen from our data that in only a few members is the distinction sharply demarcated.
It is, however, significant that nine of the 11 
